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Background: Mortality and morbidity in trauma remain a major problem in developing countries.
Organized emergency response systems for transfer of trauma patients to hospitals are absent and the
consequent delays could cause signiﬁcant complications.
Aims: This study assessed the outcomes as a result of hospital transfer and delays in trauma patients.
Methods: The study was based on trauma patients presenting to the Aga Khan University Hospital
(AKUH), Karachi, Pakistan from 1998 to 2005, meeting the trauma team activation criteria. Data were
collected and entered in a Trauma Registry. The study focused on analyzing the outcomes of injury to
delay in deﬁnitive treatment and survival.
Results: Out of 978 patients, only 303 (30.9%) patients reached the emergency room (ER) within an hour.
The mean time from injury occurrence to arrival in the ER was 4.7 h. There was no signiﬁcant difference
in mortality between all patients presenting early and those with more than 1 h delay (OR ¼ 0.9, 95% CI:
0.6, 1.5).
Conclusions: Transfer and delay in admission to a tertiary care center does not affect in-hospital mortality
of trauma patients in a setting with no emergency response system. This may be due to self selection of
patients who survive long enough to reach the hospital.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The outcome following injury is affected by the magnitude of
injury, early care at the scene and transport to the hospital.1–4
Western literature is replete with data on the principles of ‘‘scoop
and run’’ (urgent transfer for deﬁnitive care) versus ‘‘stay and play’’
(attempts on at the site stabilization) with proponents of both
camps.5–9 In the ‘stay and play’ policy, emergency response teams
utilize the pre-hospital time in managing and stabilizing patients.
The burden of trauma remains considerable in developing
countries and the mortality rate as a result of trauma is high.10 In
the year 2006 alone, 10,125 road trafﬁc accidents were reported to
the police in Pakistan with 4193 fatalities (41.4%). These ﬁgures do
not include cases that have not been reported and therefore,
underestimates the actual number of accidents. Homicidal attacks
increased in Pakistan by 55% over 10 years from 1985 to 199411 and
road trafﬁc accidents increased substantially (17.5 times) in the
40 years from 1956 to 1996.12 Karachi, the largest city of Pakistan
lacks an organized public ambulance response system and medicaly, The Aga Khan University,
n. Tel.: þ92 21 4859 4389;
ciates Ltd. Published by Elsevier Ltaid to trauma patients at the scene or in the ambulance during
transfer to a hospital is minimal or non-existent.13 Patients are
mostly taken to the nearest hospital by relatives or bystanders;
transport of a trauma patient by an untrained person may even-
tually result in a poorer outcome.14 The situation becomes even
worse in cases of transfer delays. Mock et al. found a six times
higher mortality of trauma patients in the setting of a developing
country compared to a US trauma hospital.14 Keeping the above in
mind it is logical to assume that there would be a considerable
number of preventable and potentially preventable trauma deaths
in-hospitals in Pakistan.15
As in the study by Hussain et al.17 conducted in Peshawar, there
was a lower mortality associated with more than 12 h of pre-
hospital time. We therefore assessed the outcome following
hospital transfer and delays in trauma patients through trauma
registry maintained at the Aga Khan University Hospital (AKUH)
Karachi, Pakistan.
2. Methods
All trauma patients above the age of 14 years admitted from
January 1, 1998 to December 30, 2005 meeting the trauma team
activation criteria at the AKUH in Karachi, Pakistanwere included in
the study16 (Appendix 1). These included patients who were
transferred from another hospital and all patients presentingd. All rights reserved.
Table 1
Data for delay, transfer and injury mechanism.
Patient characteristics All patients
N ¼ 978 n (%)
Dead
N ¼ 73 n (%)
Alive
N ¼ 905 n (%)
p value
Injury to emergency
room delay (hours)*
4.7 6.2 4.6 0.06
Injury to emergency
room delay >1 h
676 (69) 53 (72.6) 623 (68.8) 0.49
Transferred 567 (57.9) 45 (61.6) 522 (57.6) 0.51
Non-transferred 411 (42) 28 (38.4) 383 (42.3) 0.51
Motor vehicle trafﬁc
accidents
642 (65.6) 46 (63) 594 (65.6) 0.80
Intent-accidental 727 (74.3) 56 (76.7) 671 (74.1) 0.67
Mechanism: blunt 724 (74) 56 (76.7) 668 (73.7) 0.57
Mechanism: penetrating 255 (26) 17 (23.3) 238 (26.3) 0.57
* Mean values.
Table 2
Association of gender, age, head injury, mechanism of injury, direct arrival or
transfer, delay in arrival and GCS status with survival by their odds ratios (OR), 95%
conﬁdence intervals (95% CI), and p values.
Variable* Dead
N ¼ 73 n (%)
Alive
N ¼ 905 n (%)
OR 95% CI
for OR
p value
Male gender 64 (87.7) 789 (87.2) 1.0 0.5, 2.1 0.91
Age >45 years 27 (36.9) 178 (19.6) 0.4 0.2, 0.6 0.001
Head injury 47 (64.6) 283 (31.3) 4.0 2.4, 6.5 <0.001
Shock 22 (30.1) 22 (2.4) 17.3 9.0, 33.3 <0.001
Penetrating injury 17 (23.3) 237 (26.2) 0.9 0.5, 1.5 0.57
Transferred patients 45 (61.6) 522 (57.6) 1.2 0.7, 1.9 0.51
Delay >1 h 53 (72.6) 623 (68.8) 1.2 0.7, 2.0 0.49
Delay >6 h 18 (24.7) 187 (20.7) 1.2 0.7, 2.1 0.43
Glasgow Coma
Scale <15
60 (82.2) 180 (19.9) 18.4 9.7, 34.9 <0.001
ISS >14 60 (82.2) 227 (25.0) 13.8 7.4, 25.6 <0.001
Transferred and
delayed >1 h
38 (52.0) 456 (50.4) 1.1 0.7, 1.7 0.79
* Percentages in parenthesis are percent of total ‘‘dead’’ or ‘‘alive’’ in respective
columns.
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hospital and patients with delays of more than 48 h were also
excluded.
Information was retrieved from the ‘trauma admission form’
where the ‘time of injury’ was recorded and was used to assess
‘transfer delay’. Data were collected on initial ER assessment and
treatment. The time of injury was veriﬁed by asking the attendant
who brought the patient to the hospital. The data on transport of
patients to hospital, en-route care and transfers from other hospi-
tals were also collected. Patients in whom ‘injury to ER time’ were
not available were excluded. The time of arrival in ER was taken as
the time of the starting treatment.
Assessment of patients’ outcome was based on anatomical
injury and physiological state at arrival, mechanism of injury, and
age. Abbreviated Injury Scale (AIS-90) was used to calculate the
Injury Severity Score (ISS).18,19 Information collected included the
vitals, Glasgow Coma Scale (GCS), complications during hospital
stay, procedures done and the discharge disposition. Physiological
parameters on arrival in the ER were used to calculate Revised
Trauma Score (RTS).20 These physiological parameters were used to
calculate survival probability based on Trauma Score and the Injury
Severity Score (TRISS) methodology. The probability of survival was
calculated by TRISS analysis.21
The data were analyzed using the Statistical Package for Social
Sciences (SPSS version 11.5). Descriptive statistics were computed
for physiological characteristics of all patients (those that survived
or died). Odds ratios and their corresponding 95% conﬁdence
interval were used to compare data in the dead and live patients for
the association of a wide range of variables with the outcome in the
hospital.
3. Results
Of the 1009 patients, injury to emergency room delay time was
available for 979 patients. One patient was excluded as the time
from injury to arrival in the ER was greater than 48 h, thus giving
a study cohort of 978 patients. Most trauma cases were due to
‘‘motor vehicle trafﬁc accidents’’ (65.6%).
The city of injury was available for 731 patients. Out of these,
650 patients (88.9%) were from Karachi. where our hospital is
located and 81 patients (11.1%) were from locations outside the city
and even outside the province. Twenty patients (2.7%) were from
Hyderabad – a city about 180 km from our hospital. The farthest
point from which a patient was brought was Ghakhar (Punjab
province) having traveled a distance of at least 1000 km to reach
AKUH in Karachi.
The overall mortality was 7.5% (73 patients); this included 12
patients (1.2%) who died in the ER but were included in the study.
The mean time from occurrence of injury to arrival in the ER was
4.7 h (range 0.8–48 h). Out of 978 patients for whom injury to ER
presentation time was available, 675 (69%) arrived in the ER after
1 hof injury and only 303 (30.9%) patients reached the ER within
1 h. There was no signiﬁcant difference in the mean injury to ER
presentation time between thosewho survived and thosewho died
in the hospital (p value ¼ 0.065). Five hundred and sixty seven
patients (57.9%) were transferred from other hospitals after ﬁrst aid
or partial treatment in one or more institution. Data for delay,
transfer and injury mechanism in patients who survived or died are
given in Table 1. Transferred patients were transported from other
health care facilities via ambulance while those presenting directly
used any means of transport available on the scene. In the emer-
gency room, 54 patients (5.4%) were hypotensive, 149 patients
(14.8%) were in respiratory distress, and 88 patients (8.9%) had GCS
less than 7 and required ventilator assistance (data not shown).
Following initial evaluation and resuscitation in the emergencyroom, 200 patients (20%) were taken directly to the operating
room. There was no signiﬁcant difference in mortality between
patients from Karachi and those from outside the city (OR ¼ 0.71,
95% CI: 0.3, 1.8). There was no signiﬁcant difference in outcome
between patients who arrived within an hour of injury and those
who arrived later (OR ¼ 1.2, 95% CI: 0.7, 2.0). Similarly there was no
signiﬁcant difference in outcome of those patients who arrived
within 6 h of injury and those that arrived after 6 h (OR ¼ 1.2, 95%
CI: 0.7, 2.1). The patients whowere transferred from other hospitals
as well as delayed by more than 1 h were 494 (50.5%). There was no
signiﬁcant difference in mortality between this subgroup
compared to all other patients (OR ¼ 0.94, 95% CI: 0.6, 1.5). The
association of gender, age, head injury, shock, penetrating injury,
transfer, delay in arrival, GCS status, Injury Severity Score, and
transfer/delay of more than 1 h with survival is given in Table 2.
Themean RTS and ISS scoring was 7.47 and 11.73 respectively. Of
the 73 patients who died, 65 (86.7%) had a TRISS score of more than
0.5, meaning they theoretically had probability of survival of more
than 50% according to the TRISS methodology. Although pene-
trating injuries were far less in number than blunt injuries, the
mortality rate was comparable between the two groups (7.7% blunt
versus 6.6% penetrating). Table 3 shows distribution of age, vital
signs, trauma scores and other physiological characteristics in
patients that survived or died.
The number of patients presenting with head injury was 330
(33.7%). The mean GCS on arrival was 11.9 (range: 3–15).Table 2
shows that patients with head injury were four times more likely to
die in the hospital than those with other injuries (95% CI: 2.4, 6.5).
Table 3
Distribution of physiological characteristics in patients who died in the hospital and
those who survived. Values in parenthesis in ‘‘p value’’ column are the exact p values.
Patient characteristics All patients.
N ¼ 978
Dead
N ¼ 73
Alive
N ¼ 905
p value
Mean age (years) 34.6 38.8 34.3 0.007
Mean systolic blood
pressure (mmHg)
129.6 120.9 130.3 0.003
Mean Glasgow Coma Scale 11.9 7.9 14.2 <0.001
Mean length of stay (days) 10.6 15.4 10.3 0.053
Mean RTS* 7.5 5.6 7.6 <0.001
Mean ISS** 11.7 25.6 10.6 <0.001
Mean TRISS*** 0.9 0.7 0.9 <0.001
Patients needing respiratory
assistance****
106 (6.9%) 47 (64.4%) 59 (6.5%) <0.001
* Revised Trauma Score.
** Injury Severity Score.
*** Trauma Score and the Injury Severity Score.
**** n (%).
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who presented in shock were 17.3 times more likely to expire
during hospital stay than those without shock (95% CI: 9.0, 33.3).
GCS less than 15 (OR ¼ 18.4, 95% CI: 9.7, 34.9) was also a risk factor
for in-hospital mortality as was patient age of more than 45 years
(OR ¼ 0.4, 95% CI: 0.2, 0.6).
Sixty eight patients without head injury (10.5%) had GCS less
than 15; of these 16 (23.5%) died during hospital stay (data not
shown). The low GCS of patients without head injury indicates
secondary brain injury probably due to delay in basic life support
measures.4. Discussion
The association between ‘pre-hospital’ time and ‘outcome’
following trauma has been widely studied. It is believed that
reduction in time between injury and deﬁnitive treatment
improves the outcome and is the concept behind the slogan of the
‘‘Golden Hour’’ in trauma.22,23 Nevertheless Petri et al. found that
longer pre-hospital time and transport time was associated with
survival and any pre-hospital time less than 90 min did not affect
the outcome.3 Several other studies have shown no change in
mortality with longer pre-hospital on-scene time in settings where
pre-hospital care is available.24–26 In our study delays in-hospital
treatment surprisingly did not result in poor outcome in spite of
non-rational pre-hospital care.
Most developed countries have a well organized emergency
response system including proper pre-hospital care and necessary
transportation modalities. The response time, on-scene time and
transport time of trauma patients is relatively short and usually in
minutes, well within 1 h.26–28 In addition, trained medical
personnel are part of the response team and can perform life
saving procedures besides giving basic ﬁrst aid to trauma
patients.29,30 There is coordination of the transporters with the
trauma center as well as pre-arrival notiﬁcation. The transport
time is further reduced by availability of air transport for patients
who may be far enough to result in a delay by overland trans-
portation. It has been shown that the transport of severely injured
patients by air to a deﬁnitive care center has a positive effect on
outcome.31,32 Diaz et al. concluded that air transport is signiﬁ-
cantly faster for trauma patients if the distance from the hospital
is more than 10 miles.33
In developing countries like Pakistan, the non-availability of
trauma centers in every major city is a major obstacle to provision
of timely deﬁnitive care. Secondly, there is almost no concept of the
pre-hospital management of trauma patients due to the absence ofan organized emergency response system. Thus a large number of
patients end up at a hospital nearest to the scene of trauma using
whatever transport is available at the time without any trained
personnel accompanying the patient. Even basic ﬁrst aid care is
administered only when the patient reaches a health care facility.
This results in transfer from a primary receiving hospital due to
either lack of resources necessary to treat trauma patients, or lack of
interest in trauma care and absence of legislation with respect to
trauma care. The ‘‘Golden Hour’’ of patient care is thus spent in
arranging transportation of the patient from the scene of the
accident/injury, taking the patient to the nearest hospital in any
form of available transport, assessing the patient at this primary
facility and then arranging for an ambulance to transfer the patient
to a deﬁnitive care facility. In addition the absent pre-hospital care
and poor inter hospital transfer facilities can be responsible for
secondary injuries, and lead to preventable deaths in the hospital.15
In Pakistan there is no air-ambulance service available, overland
transport was the only means of transferring patients to the
hospital.
In this study, patients with long pre-hospital times were not
excluded because it was essential to capture all patients to draw
a realistic picture of trauma care in our setup. It was difﬁcult to
correctly document the initial treatment at other health centers in
case of transferred patients due to the lack of accompanying
documentation. This delay may be the cause of ‘self selection’ of
patients and only those with a good chance of surviving the initial
period of delay will reach a tertiary care hospital. This could explain
our results. Our experience conﬁrms the ﬁndings by Hussain et al.
in a study conducted in Peshawar, Pakistan they showed that
patients with vascular trauma receiving treatment within 12 h of
injury had a higher mortality and larger number of limb amputa-
tions than those arriving more than 12 h after the injury.17 The
lower mortality with increased pre-hospital time in his study,
showed that patients with vascular trauma who are unable to get
early medical care never reach the hospital in time and are thus
‘ﬁltered out’, reducing hospital mortality.
Several studies from developed countries with a well organized
emergency response system have shown an association between
pre-hospital time and outcome in trauma patients.34–36 Ba´ez et al.
have shown that there is an association between pre-hospital time,
length of hospital stay and complications in adult patient.37
Patients without head injury on presentation and low GCS indicate
secondary brain injury. This deterioration was mostly caused by
hemorrhage, airway compromise and hypoxia. This type of injury is
entirely preventable by training paramedics to decrease blood loss
and maintain the airway, thus preventing secondary hypoxic brain
damage38 and developing systems for transport of injured patients.
The number of patients with secondary brain injury leading to
death may be under estimated in this study as those who expire
before reaching the hospital are not captured by the trauma
registry. Also some of the patients who presented with shock at ER
could be saved by a modern pre-hospital care.
The overall probability of survival of trauma patients is usually
evaluated with the TRISS scoring system. The TRISS method is
based on an arbitrary line. Patients above the line have a more
than 50% probability of survival. There was a signiﬁcant differ-
ence between the mean TRISS scores of survivors and mortalities
in this study, however the patients who expired were predomi-
nantly those who were expected to survive based on TRISS
methods. We can therefore assume that the TRISS method in
a developing country is unable to distinguish between survivors
and mortalities or, alternatively, trauma care in developing
countries is at a point where patients with potentially predicted
good outcome based on Western studies still succumb to their
injuries.
A. Khan et al. / International Journal of Surgery 8 (2010) 155–158158In summary, the main ﬁnding of this study was that in our
hospital there was no signiﬁcant association between in-hospital
mortality and a delay in the transfer of a trauma patient of greater
than 1 h. Developing countries and Pakistan in particular are in dire
need of pre-hospital emergency response teams with well trained
personnel who can signiﬁcantly decrease the mortality and
morbidity of trauma patients by simple basic life support measures
and efﬁcient transportation to a deﬁnitive care hospital.
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Appendix 1. Criteria for activating trauma rush call
1. Hemodynamic instability:
 Systolic blood pressure <90 mmHg at any time.
 Respiratory compromise/obstruction.
 Glasgow Coma Scale <14 with mechanism attributed
to trauma.
2. Severity of injury:
 Penetrating injury to the head, neck, chest and abdomen
(including extremities proximal to elbows and knees).
 Evidence of spinal cord injury.
 Thermal injury to total body surface area equal to or more
than 30% or evidence if inhalation injury.
 Two or more proximal long bones fracture.
 Pelvic fracture.
 Proximal extremity amputation.
 Neurovascular compromise of a limb.
 Major crush injury to torso.
 Flail chest.
 Transfer-in-patients with unstable vital signs at the time of
transfer or en-route including those requiring ﬂuid and blood
transfusion.
3. Mechanism of injury:
 Ejection from automobile.
 Death of a victim in a same passenger compartment.
 Fall <20 feet.
 High speed vehicle crash.
 Auto versus pedestrian >5 mph.
 Motorcycle crash >20 mph or separation of rider from bike.
 Roll over.
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